Fifty-three clinical isolates of Mycobacteriumfortuitum were tested for susceptibility to heavy-metal salts and antimicrobial agents. The isolates exhibited a bimodal distribution for several heavy metals including mercury, whose resistance is often plasmid mediated. There was a biovariant difference in the incidence of resistance, and resistance to several metal ions was often observed together. There was no apparent relationship between resistance to heavy-metal salts and resistance to antimicrobial agents such as tetracycline.
Mycobacterium fortuitum and Mycobacterium chelonei are environmental mycobacteria which are responsible primarily for posttraumatic and postsurgical wound infections (8) . Recent studies have shown that plasmids exist in both of these species. Unlike other bacterial species, intrinsic and acquired aminoglycoside resistance and acquired resistance to other antimicrobial agents has no apparent relationship to the presence of these plasmids (3; R. J. Wallace, Jr., S. I. Hull, D. G. Bobey, K. E. Price, J. M. Swenson, L. C. Steele, and L. Christensen, submitted for publication). Although the relationship of plasmids to intrinsic resistance to tetracycline is still under investigation, no phenotype for the plasmids of M. fortuitum or M. chelonei has yet been established.
A recent study showed mercury resistance in an isolate of Mycobacterium scrofulaceum to be plasmid mediated (4 Disk diffusion susceptibility (9) was performed by adding 20 ,ul of the following metal concentrations to sterile 6-mm paper disks: Hg (10 mM), Cad (10 mM), Ars (1.0 M), Ant (10 mM), and arsenate (3.0 M). The test M. fortuitum strain was swabbed on Mueller-Hinton agar. The disks were applied, with the zone of inhibition of growth around the disk being measured after 72 h of incubation.
Antimicrobial agent susceptibilities (MICs) were determined by broth microdilution (7) . The agents and their resistance breakpoints were doxycycline (>4 ,ug/ml), cefoxitin (>32 ,ug/ml), amikacin and kanamycin (>32 ,ug/ml), gentamicin and tobramycin (>4 p.g/ml), and sulfamethoxazole (>32 ,ug/ml). MICs of antimicrobial agents for many isolates have been previously published (7, 9; J. M. Swenson, V. Silcox, R. J. Wallace, Jr., and C. Thornsberry, Program Abstr. Intersci. Conf. Antimicrob. Agents Chemother. 23rd, Las Vegas, Nev., abstr. no. 1053, 1983).
The results of the heavy-metal salt susceptibilities based on disk diffusion are given in Table 1 (Fig. 1) . A biovariant difference in susceptibility was evident for several metals, especially Cad (Table 1) .
For arsenate, an adequate metal concentration was not soluble to allow for optimal disk testing. With a 3.0 M arsenate disk, 12 isolates which were Ars susceptible gave incomplete (partial) zones of inhibition, whereas isolates which were Ars resistant showed no zone of inhibition. Modal MICs for strains susceptible to arsenate were 50 mM, compared with 500 mM for resistant isolates. Twenty-one strains including both biovariants were tested by agar dilutions to cobalt. The MIC of cobalt (5 mM) was the same for these 21 strains and for the two E. coli strains.
Cross-resistance between heavy-metal salts was common (Table 2) , with multiple patterns of resistance evident for each biovariant. There was no apparent relationship be- tween resistance to heavy-metal salts and resistance to the antimicrobial agents.
Previous work (6) has shown plasmids of E. coli and S. aureus to contain an operon or operon-like system that confers simultaneous resistance to Ars, arsenate, and Ant (6). Among M. fortuitum strains, resistance to these agents was also often observed together. Strains resistant to Ars were almost always arsenate and Ant resistant, and isolates which were arsenate and Ant resistant were always resistant to Ars. fortuitum which were Ars resistant were also Cad resistant, and all but 3 isolates which were Cad resistant were also Ars resistant. The five isolates among the third biovariant complex which were Cad resistant were also Ant, arsenate, and arsenite resistant. Ten isolates of M. chelonei subsp. abscessus were also tested against heavy-metal salts, with results similar to those obtained with M. fortuitum biovariant fortuitum (unpublished data). Only one isolate (10%) was Hg resistant, and 90% were resistant to Cad and Ars. fortuitum biovariant fortuitum and Cad-resistant isolates of the third biovariant complex. Not all resistant isolates appeared to have plasmids, however, and in those with plasmids, the plasmids were not all of the same size. Attempts at curing the resistance with agents such as acridine orange and ethidium bromide have been unsuccessful. Additional studies are necessary to determine the role of plasmids in metal resistance in M. fortuitum.
